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Abstract
Online gambling has become increasingly popular over the past decade as has research using
behavioural tracking (player account) data. To date, there is no study that has empirically
investigated the effects of responsible gambling tools on loyalty. In the present study, the effect
of voluntary limit-setting on player loyalty was evaluated over time using tracking data
provided by an online gambling operator. More specifically, the authors were given access
to an anonymised dataset of 175,818 players who had placed at least one bet or gambled at
least once during January 2016 to May 2017 at the online gambling operator Kindred. The
average age of the players was 31 years, and overall 18,484 of the players were female
(10.5%). The dataset comprised a 20% random sample of the total player population of
Kindred. In each of ten playing intensity groups, the percentage of active players in the first
quarter of 2017 was higher in the group of players who had set voluntary money limits in the
first quarter of 2016 compared to players that did not (suggesting players that set voluntary
spending limits are more loyal compared to those who do not). The implications of these
findings are discussed.
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Introduction
Over the past decade, online gambling has become increasingly popular. Online gambling is in
rapid growth around the world and the global online gambling and betting market was worth
$143.32 billion in 2017 and it is estimated to grow to $279.8 billion by 2023 with a compound
annual growth rate of 11.8% between 2017 and 2023 (Oristep Consulting 2018). A majority of
survey data report a higher involvement of men compared to women in both online and offline
gambling (see Calado and Griffiths 2016 for a systematic review of all nationally
representative gambling studies worldwide). There is evidence that the high accessibility of
online gambling and use of electronic means of payment represents an increased risk for some
players (Gainsbury et al. 2013; Griffiths et al. 2009; Wardle et al. 2011; Wood and Williams
2011). The preference for this mode might for some gamblers be based on convenience.
Online Gambling and Behavioural Tracking
Most studies in the area of gambling research are carried out via surveys or in laboratory
setting with small sample sizes which often comprise students. The use of actual player data,
often called behavioural tracking, is a relatively new trend. The vast majority of land-based
gambling still happens anonymously. However, there is a direct relationship between player
and transaction in online gambling because online gambling requires players to have an
account with an operator. The analysis of behavioural tracking data has shown that there can
be a large difference between players’ self-estimation of gambling intensity and their actual
losses (Braverman et al. 2014; Auer and Griffiths 2017). For example, Auer and Griffiths
(2017) compared survey responses from 1335 gamblers relating to gambling expenditure with
their actual gambling behaviour. The study found that the estimated loss self-reported by
gamblers was correlated with actual objective loss but that players with higher losses tended to
have more difficulty estimating their gambling expenditure (i.e., players who spent more
money gambling also appeared to have more trouble estimating their gambling expenditure
accurately). Studies that have compared self-reported and actual data demonstrate that caution
should be warranted when using self-report data relating to the amount of money spent
gambling in any studies that are totally reliant on self-report data.
Online Gambling, Limit-Setting, and Behavioural Tracking
Voluntary or mandatory limits are a popular responsible gambling (RG) tool offered by many
online gambling operators (Bonello and Griffiths 2017). Few operators go so far as to
introduce maximum spending limits. However, among those that do include are win2day
(the Austrian Lottery’s online gambling site), Norsk Tipping (in Norway) and Veikkaus (in
Finland). Among a sample from 100,000 online players at win2day, Auer and Griffiths (2013)
found that deposit limits subsequently decreased gambling expenditure among casino and
lottery players, and that time limits decreased gambling expenditure among poker players.
More recently, in a real-world experimental study with 4328 players from an European online
gambling operator, Ivanova et al. (2019) found that newly registered players were more likely
to set voluntary limits if they were actively prompted by the gambling operator to do so.
However, players who set voluntary limits without being prompted to do so lost more money
gambling than players who did not set limits. Auer et al. (2018b) found that information that
reminds players that they had just spend 80% of their personal-set limit decreased monetary
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gambling intensity in consecutive months. Among video lottery players in Nova Scotia, a
Canadian study by Focal Research (2007) found that RG features (including limit-setting
tools) generally reduced the overall levels of gambling expenditure.
Gambling Operators and Corporate Social Responsibility
Previous gambling research has also demonstrated that corporate social responsibility (CSR) is
associated with several positive organizational outcomes, including greater financial perfor-
mance (Lee et al. 2009), increased employee retention and satisfaction (Kim et al. 2017) and
increased revisit intentions by patrons (Kim et al. 2017). In addition, Wu et al. (2014) observed
that corporate image was a key component in customer satisfaction with gambling operators.
To date, there is no study that has empirically investigated the effects of RG tools on loyalty. It
has been shown that voluntary limit-setting reduces subsequent play, but in order for operators
increase the usage among players it would be helpful to know whether players are more loyal
on the long run if they use such tools.
The authors of the present study argue that RG is related to corporate social responsibility (CSR)
and many gambling operators merge these two corporate functions. Cha et al. (2016) reported the
findingsof a studyon the effects ofCSR-brand fit on servicebrand loyaltyviabrand identification ina
brand coffee shop industry. The results indicated that CSR-brand fit strengthens both personal and
social brand identification,which in turn increases consumers’servicebrand loyalty. Parket al. (2017)
studied the congruency between consumer values and the goals of CSR activities. They found that
companies’ CSR commitment induces greater satisfaction with and trust in the company and its
services, which then ultimately encourages consumers to remain loyal. Kim et al. (2017) found that
CSR in gambling operators is associated with an increased intention to visit venues by players. In a
survey with customers of a Canadian provincial government-owned gambling operator, Abarbanel
et al. (2018) found that perceived adequacy of responsible gambling programs and perceived gaming
operator motives are predictive of customer satisfaction.
The Present Study
In the present study, the effect of voluntary limit-setting on gamblers’ loyalty using
behavioural tracking data was examined. The present authors view voluntary limit-
setting as part of the company’s CSR strategy. Previous studies have shown that
voluntary limit-setting reduces subsequent gambling expenditure. However, in this
study, the authors hypothesized that players who chose voluntary limits would be
more loyal to the operator over time, compared to players who did not choose
voluntary limits. Age and gender differences among those who engaged in voluntary
limit-setting were also explored although no specific hypotheses were formulated in
relation to these two variables given the lack of previous research.
Method
Participants, Procedure and Statistical Analysis
The authors were given access to an anonymized dataset of 175,818 players (157,110 males
[89.3%]; 18,484 females [10.5%]; 224 gender unknown [0.2%]; average age 31 years) who had
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placed at least one bet or gambled at least once during January 2016 and May 2017 at the online
gambling operatorKindred. The dataset comprised a 20% random sample of all active players in the
total player population ofKindred.Kindred offers a variety of online games including sports betting,
bingo, slots, table games, live casino, and other games (e.g., keno, scratchcards, videogame-type
games). The authors were given information about each individual’s voluntary limit-setting behav-
iour. Players can voluntarily choose daily, weekly and monthly loss as well as deposit limits. The
limits can be changed anytime. Limit decreases are effective immediately and limit increases are
valid after 7 days. In many cases, the Wilcoxon test was chosen because of the skewed distribution
of both bet size and limit in the total sample. The analysis was performed with the open source
software The R program (R Core Team 2013).
Results
Age Differences in Voluntary Limit-Setting
Out of 175,818 players, 14,581 players (8.3%) had set a voluntary limit between December
2016 and May 2017. Table 1 shows the median daily bet, average number of playing days, and
limit-setting behaviour for each age group. The group of players who are older than 76 years
was comparably small and the findings related to this group should be interpreted with caution.
Players aged between 29 and 38 years had the highest median daily bet and players younger
than 21 years had the lowest median daily bet. Players between 56 and 76 years gambled most
frequently. The percentage of players that choose voluntary limits decreased with age. The
median daily, weekly, and monthly limits were similar and the median daily limit was smaller
than the median daily bet except for players aged between 56 and 76 years. The difference
between the median daily bet and the median daily limit decreased with increasing age. All the
metrics reported in Table 1 are significantly different across the age categories and reported
using chi-square tests at the bottom of the table.
Gender Differences in Voluntary Limit-Setting
Out of the 18,884 female players, 1736 (9.5%) had voluntarily set a limit during December
2016 and May 2017. Out of the 157,110 male players, 12,832 (8.2%) had voluntarily set a
limit during December 2016 and May 2017. The percentage of females setting a voluntary
limit was significantly higher than males (z = 5.43, p < 0.001). Players had the option to set
daily, weekly and/or monthly deposit limits. For female players, the median daily limit was
€27 and for male players it was €36. Analysis was also carried out comparing the players’
average limits with average spend on gambling. If (on average) the limits set are much higher
than gambling expenditure, this means that players are choosing limits that are too high and if
(on average) limits set are in the same range of their normal gambling expenditure then this
means that players are choosing more responsible limits. Findings showed that the limits set
were on average lower than the respective median daily bet for both female players (€70) and
male players (€40). Figure 1 displays the log transformed daily bet for males and females for
age categories. The transformation is necessary in order to properly display the distribution.
Results indicated that females had a higher median daily bet than males in each age category.
The difference between male players and female players’ daily limit was significant with
males setting much higher daily limits (χ2 = 5.51, df = 2, p = 0.019). The Wilcoxon test also
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demonstrated a significant difference between the median daily deposit limit and the median
daily bet (W = 303,230,000; p < 0.0001). The median deposit limit was significantly lower
than the median daily bet. The weekly median deposit limit for female players was €32 and for
male players was €38. The monthly median deposit limit was €45 both for female players and
male players. Both weekly median deposit limit (W = 383,610,000; p < 0.0001) and monthly
median deposit limit (W = 658,530,000; p < 0.0001) were significantly different from the
median daily bet with the median daily bet being higher. However, it should be noted that
the bet is not completely comparable to the deposit limit. The deposit limit is the amount of
money that a player transfers whereas the bet contains all the reinvested wins and is naturally
higher. A player could generate a large bet with a low deposit if there are frequent wins.
Table 1 Playing intensity and voluntary limit-setting across age groups
Age
group
(years)
N Daily bet
(median €)
No. of
playing days
(mean)
Players
with limit
Daily limit
(median €)
Weekly limit
(median €)
Monthly
limit (median
€)
18–21 32,721 33 18 2889 (8.8%) 23 23 27
22–28 58,613 50 19 5080 (8.7%) 37 36 45
29–38 46,236 59 22 3890 (8.4%) 40 45 49
39–55 31,083 48 27 2235 (7.2%) 45 45 47
56–76 6978 41 35 481 (6.9%) 43 44 45
> 76 187 34 34 6 (3.2%) 20 1143 71
175,818 χ2 = 1685,
df = 5,
p < 0.001
χ2 = 786,
df = 5,
p < 0.001
χ2 = 90,
df = 5,
p < 0.001
χ2 = 50,
df = 5,
p < 0.001
χ2 = 214,
df = 5,
p < 0.001
χ2 = 243,
df = 5,
p < 0.001
Fig. 1 Distribution of log transformed daily bet for gender and age categories
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However, if a player does not win frequently, the bet could equal more or less the deposited
amount (and depends on chance).
In order to test whether age and gender correlated independently with daily bet a robust
multivariate analysis of variance with the raov package in R was performed (Kloke and
McKean 2012). The analysis demonstrated that gender (F = 86.71, df = 1, p < 0.001), age
(F = 118.9, df = 4, p < 0.001) and the interaction (F = 28, df = 5, p < 0.001) of the two variables
were significant with respect to daily bet.
Loyalty and Voluntary Money Limit-Setting
In order to provide further insight concerning the effect of voluntary money limit-setting, the
following research design was chosen. First, all players who played at least one game during
the first quarter of 2016 (January to March 2016) were selected. The selected players were then
categorized into ten equally sized groups according to their bet size between January and
March 2016. In each group, players were then divided into those who had voluntarily chosen a
limit in the first quarter of 2016 and those who did not. Table 2 reports the size of the ten
groups, the range of bets, and the number of players who had set voluntary limits in each
group. Out of the 165,622 players that placed bets in the first quarter of 2016, 8.3% had set
voluntary limits and there was a positive correlation between gambling intensity and those
who had voluntarily set money limits. Among players who bet less than €4 during the period
of analysis, 2.6% of players had voluntarily set a limit. Among players who bet more than
€239 in the period of analysis, 14.9% set a limit. Table 3 reports the difference in gender and
age for each of the ten gambling intensity groups. None of the ten groups are significantly
different with respect to gender. Groups 1–7 were significantly different with respect to age.
Apart from Groups 8–10, players who set limits were younger compared to players who did
not set limits.
In order to determine whether the setting of a voluntary money limit had an impact on
future playing behaviour, the number of players who were still active in the first quarter of
2017 was evaluated for each gambling intensity group. The first quarter of 2017 was
completely independent of the previous time period (first quarter of 2016) and the resulting
difference between players who had voluntarily set a money limit and those who did not can
most likely be attributed to the limit-setting behaviour 1 year before. This is a so called
Bpredictive^ approach in which a future time period’s behaviour is correlated with a previous
Table 2 Equally sized groups based on bet size and number of players who set voluntary limits in the first
quarter of 2016
Intensity group N Min bet (€) Max bet (€) Players who had set monetary limits
1 16,576 0 4 429 (2.6%)
2 16,549 5 8 389 (2.4%)
3 16,562 9 14 583 (3.5%)
4 16,563 15 22 711 (4.3%)
5 16,561 23 39 1182 (7.1%)
6 16,563 40 69 1549 (9.4%)
7 16,562 70 122 1765 (10.7%)
8 16,562 123 239 2162 (13.1%)
9 16,562 240 596 2475 (14.9%)
10 16,562 597 364,022 2470 (14.9%)
165,622 13,715 (8.3%)
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time period’s behaviour. Table 4 reports the numbers of active players in the first quarter of
2017. A total of 41% of players from intensity Group 1 who did not set a money limit in the
first quarter of 2016 were still active in the first quarter of 2017. The respective percentage of
active players in 2017 for players who had set a money limit in intensity Group 1 in 2016 was
44.8%. A total of 45.8% of players from game intensity Group 10 who did not set a money
limit in the first quarter of 2016 were still active in the first quarter of 2017. The respective
percentage for players who had set a voluntary money limit in intensity Group 10 was 58.6%.
The last column in Table 4 (labelled ‘difference’) reports the difference between players who
had set a voluntary money limit in the first quarter of 2016 and the ones who did not with
respect to activity in the first quarter of 2017. The number of active players in every intensity
group was higher in the first quarter of 2017 if the player had set a voluntary money limit in the
first quarter in 2016. This difference also increased with gambling intensity.
A logistic regression was computed in order to determine the relationship between activity
in the first quarter of 2017 and gender, age, as well as limit-setting in the first quarter of 2016
(Table 5). The effects of age as well as gender were significant. For a player with a specific
age, the odds of still being an active gambler in the first quarter of 2017 was 1.01 higher
Table 4 Number of players still actively gambling in the first quarter of 2017 based on whether they had or had
not set a voluntary money limit in the first quarter of 2016
Intensity
group
Active players who had not set voluntary
money limit
Active players who had set a voluntary
money limit
Difference
(%)
1 6620 (41%) 192 (44.8%) 3.8
2 7450 (46.1%) 221 (56.8%) 10.7
3 7318 (45.8%) 322 (55.2%) 9.4
4 7086 (44.7%) 419 (58.9%) 14.2
5 7428 (48.3%) 721 (61%) 12.7
6 7042 (46.9%) 940 (60.7%) 13.8
7 6984 (47.2%) 1147 (65%) 17.8
8 6912 (48%) 1418 (65.6%) 17.6
9 6874 (48.8%) 1527 (61.7%) 12.9
10 6454 (45.8%) 1447 (58.6%) 12.8
70,169 (46.2%) 8355 (60.9%) 14.7
Table 3 Gender and age distribution for players who set voluntary limits in the first quarter of 2016 and players
who did not set voluntary limits in the first quarter of 2016
Intensity
group
% Female
players without
limit (%)
% Female
players
limit (%)
Average age
players
without limit
Average age
players with
limit
Z test
gender
p
value
gender
U test age p value
age
1 10.2 10.5 32.1 29.6 0.01 0.92 3,063,817 < 0.001
2 8.5 6.2 31.0 27.9 2.39 0.12 2,646,509 < 0.001
3 8.6 7.4 31.3 29.1 0.96 0.33 4,177,902 < 0.001
4 9.9 7.5 31.4 29.4 4.46 0.04 5,111,908 < 0.001
5 10.8 10.2 31.0 29.6 0.32 0.57 8,327,344 < 0.001
6 11.8 10.3 31.0 30.1 2.71 0.10 11,151,272 0.008
7 13.0 12.4 31.6 30.6 0.56 0.45 12,368,662 < 0.001
8 13.8 13.1 31.9 31.5 0.76 0.38 15,098,638 0.024
9 14.5 15.3 32.8 32.8 1.18 0.28 17,324,067 0.624
10 14.1 13.4 34.2 34.1 0.70 0.40 17,135,100 0.220
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compared to a player 1 year younger. The gender odds ratio (OR) showed that the odds for
males still being an active gambler in the first quarter of 2017 was 2.18 times higher than for
women. For players who set voluntary limits in the first quarter of 2016, the odds of still being
an active gambler in 2017 was 2.92 times higher. The interaction between gender and
voluntary limit-setting was also significant. The area under the curve (AUC) index was 54%
and the Hosmer-Lemesbow test reported a significant value (χ2 = 130.07; df = 8, p < 0.0001).
However, a significant Hosmer-Lemesbow test indicates a poor model fit (Hosmer and
Lemesbow 1980). Safari et al. (2016) define an AUC value between 0.7 and 0.8 as fair in
terms of accuracy which was not indicated in the present study.
Discussion
The present study is the first to empirically investigate the effect of voluntary limit-setting on
gamblers’ loyalty using behavioural tracking data. The main finding supported the hypothesis that
those who set voluntary limits would be more loyal to the gambling operator over time (in this case,
a 1-year period). Overall, the present study found that relatively few gamblers set voluntary limits.
More specifically, out of the 175,818 players, 8.3% choose a limit between January 2016 and
May 2017 (n= 14,581). This is higher than the study byNelson et al. (2008)who reported that out of
47,134 players who subscribed to bwin.com in February 2005, 1.2% utilized the voluntary limit-
setting feature (n= 567). The increased percentage of players using the voluntary money setting
feature in the present study may purely be because such RG features are now more embedded in
modern online gambling websites and/or are more advertised to players within-site than they were
10 years ago. The percentage of 8.3% of players setting a voluntary limit in the present study was
similar to that to the recent study by Ivanova et al. (2019) who found that 6.5% of newly registered
players set a voluntary limit 90 days after registration without actively being prompted by the
operator to do so.
In each of the ten playing intensity groups in the present study, the percentage of active players in
the first quarter of 2017was higher in the group of players who had set voluntarymoney limits in the
first quarter of 2016 compared to players that did not. The smallest difference between players who
had and who had not set money limits was found in the lowest playing intensity group. The present
study also found that 8.8% of players aged between 18 and 21 years chose a voluntary money limit
compared to 6.9% of players aged between 56 and 76 years. Based on these findings, the study
demonstrates that the percentage of players who voluntarily set a money limit decreases with age.
Thismay be because older people are less likely to bet riskilywith their money andwho feelmore in
Table 5 Logistic regression predicting gambling activity in the first quarter of 2017 based on age, gender and
voluntary limit-setting in the first quarter of 2016
Estimate Odds ratio Std. error z test p value
(Intercept) − 0.983589 0.37 0.047344 − 20.775 < 0.001
Age 0.013025 1.01 0.001211 10.759 < 0.001
Gender 0.778089 2.18 0.050214 15.495 < 0.001
Has limit 1.073014 2.92 0.165433 6.486 < 0.001
Age*gender − 0.009925 0.99 0.001312 − 7.563 < 0.001
Age*has limit − 0.005722 0.99 0.004098 − 1.396 0.163
Gender*has limit − 0.567925 0.57 0.176849 − 3.211 0.001
Age*gender*has limit 0.007711 1.01 0.004541 1.698 0.089
International Journal of Mental Health and Addiction
control of their gambling expenditure compared to younger players. However, it should be noted
that there was no clear positive or negative trend visible overall with respect to gambling intensity.
Previous studies have demonstrated that the use of voluntary spending limits decrease near-
future gambling intensity (Auer and Griffiths 2013). However, no previous empirical study has
ever provided empirically based insight into the long-term business effects of voluntary limit-
setting. The results of the present study suggest that gamblers who use voluntary limit-setting
features remain more loyal to the gambling operator compared to those who do not set such
limits. From a business perspective, the implication is that gambling operators should try to get
their players to utilize limit-setting features because it may increase long-term customer
retention (and therefore ‘lifetime customer value’) while simultaneously providing protection
against over-spending for their clientele.
These findings are in a context of limit-setting appearing to become an increasingly
common RG practise in online gambling. For instance, Bonello and Griffiths (2017) reviewed
the social responsibility practices comprising 50 of world’s most well-known online gambling
sites. They reported that 45 sites (90%) offered players the opportunity to voluntarily set
monetary spending limits. Marionneau and Järvinen-Tassopoulos (2017) reviewed consumer
protection among all 18 licensed online operators in France and all 18 of the operators offered
monetary betting limits as well as deposit limits. Calvosa (2017) reviewed ten regulated online
gambling sites in Italy and reported that all ten had the mandatory requirement for players to
choose a monetary deposit limit before they could play.
Apart from players aged between 56 and 76 years, themedian daily limit in the present studywas
always smaller than themedian daily bet in all age groups.Thismeans that limits are generally set in a
realistic range of the actual gambling behaviour. This supports previous findingswhich report that the
majority of players think that voluntary spending limits are ausefulRGfeature (InternationalGaming
ResearchUnit 2007;Griffiths et al. 2009;Auer et al. 2018a). Voluntarymoney limits are not useful if
the limits chosenaremuchhigher than theactualgamblinghabitsbecause theywill nothelp theplayer
to control excessive gambling. In order to examine the effect of voluntary limit-setting on loyalty, the
present study utilized a predictive research design. Players were categorized into equal groups
according to gambling intensity over a single-time period (January–March 2016) and then their
behaviour was observed during a future time period (January–March 2017). The difference between
theplayers startingpoint (first quarter of 2016) is the fact that theydidordidnothave avoluntary limit
in the previous time period. A similar approach was chosen by Coussement and De Bock (2013)
during which they predicted future inactivity on an online gambling site based on past behaviour.
In the present study, none of the ten intensity groups were significantly different with respect to
gender. However, the first seven intensity groups were significantly different with respect to age.
Players who set voluntary limits were younger compared to players who did not set limits. This is in
line with the aforementioned finding that the percentage of players aged 18 to 21 years who chose
limits was higher compared to players aged between 56 and 76 years.
A logistic regression with the activity in the first quarter of 2017 as the binary dependent variable
and age, gender, and setting a voluntary limit (yes/no) as the independent variables found that all three
variablesare significant.More specifically, beingolder,beingmale, and the settingof avoluntary limit
in the first quarter of 2016 were positively correlated with still being an active gambler in the first
quarter of2017.The interactionbetweengender andageaswell as the interactionbetweengender and
the setting of a voluntary limit in the first quarter of 2016were also significant in predicting being an
activegambler in the firstquarter in2017.This indicates that therearenon-linear relationshipsbetween
those variables with respect to the gambling activity in the first quarter of 2017. However, the model
quality is poor as reported by the area under the curve (AUC) which was 54% and the significant
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Hosmer-Lemesbow statistic (χ2 = 130.07, df = 8, p< 0.0001). However, this does not impact the
finding thatvoluntary limit-setting iscorrelatedwith loyaltyovera1-yearperiod. It cannotbeexpected
that limit-setting, age, andgender aloneare sufficient in fully explaininggambling activity1year later.
On the assumption that voluntary limit-setting should be part of a gaming operator’s CSR
strategy, the results appear to underline the fact that CSR has a positive effect on business
outcomes. Other studies underline this hypothesis, although they were based on survey data. In
a study of 596 casino customers in South Korea, Kim et al. (2017) found that philanthropic
CSR had a significant and direct effect on behavioural intentions. In a survey of Canadian
casino customers, Abarbanel et al. (2018) also found that corporate social responsibility, and in
particular, a commitment to responsible gambling programs, were closely related to customer
satisfaction with gambling operators.
The extent to which voluntary limits are used strongly depends on a gaming opera-
tor’s overall RG strategy. Some companies require all players to choose a limit, and/or
have maximum loss limits whereas other operators offer limit-setting as an entirely
voluntary tool (Auer et al. 2018a). The authors believe that the present study’s result is
an important argument for player protection because it demonstrates that voluntary limit-
setting does not increase players’ inactivity. On the contrary, it increases retention. This
is not contradictory to the goals of voluntary limit-setting, assuming that voluntary limit-
setting aims to reduce expenditure and not stop gambling completely. The present
authors envisage that this finding will encourage more operators to introduce voluntary
limit-setting options and actively advertise them to their players.
The present study is not without its limitations. The study was not an experiment because it
is impossible to control a ‘voluntary’ behaviour. A control group in which players are told to
choose a limit would contradict the voluntary aspect of such responsible gaming tools. The
variables examined were limited and many different influences such as playing on other sites,
winning or losing experiences, and available income can all impact on future gambling
behaviour. The present study was also conducted with players from one online gambling
operator although contrary to many other empirical behavioural tracking studies, the players
came from seven different countries (Belgium, Denmark, Netherlands, Norway, Romania,
Sweden and the UK). The evaluation of voluntary limit-setting on future loyalty was only
assessed during one specific time period which could have been potentially effected by factors
unknown to the authors. In order to understand the relationship between voluntary limits and
loyalty in more detail, further studies with data from other operators have to be carried out.
Compliance with Ethical Standards
Conflict of Interest The first and second author’s company (neccton Ltd) received funding from Kindred
Gaming for this study. The third author was sub-contracted by neccton Ltd. The third author has received funding
for a number of research projects in the area of gambling education for young people, social responsibility in
gambling and gambling treatment from Gamble Aware (formerly the Responsibility in Gambling Trust), a
charitable body which funds its research program based on donations from the gambling industry. The third
author also receives funding from Norsk Tipping (the gambling operator owned by the Norwegian Government).
The first and third authors undertake consultancy for various gaming companies in the area of social responsi-
bility in gambling.
Ethical Approval All procedures performed in this study involving human participants were in accordance
with the ethical standards of University’s Research Ethics Board and with the 1975 Helsinki declaration.
Informed Consent Informed consent was obtained from all participants.
International Journal of Mental Health and Addiction
Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0 International
License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and repro-
duction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a
link to the Creative Commons license, and indicate if changes were made.
References
Abarbanel, B., Cain, L., & Philander, K. (2018). Influence of perceptual factors of a responsible
gambling program on customer satisfaction with a gambling firm. Economics and Business
Letters, 7(4), 144–155.
Auer, M., & Griffiths, M. D. (2013). Voluntary limit setting and player choice in most intense online gamblers:
An empirical study of gambling behaviour. Journal of Gambling Studies, 29, 647–660.
Auer, M., & Griffiths, M. D. (2017). Self-reported losses versus actual losses in online gambling: An empirical
study. Journal of Gambling Studies, 33, 795–806.
Auer, M., Reiestad, S. H., & Griffiths, M. D. (2018a). Global limit setting as a responsible gambling tool: What
do players think? International Journal of Mental Health and Addictions. Epub ahead of print. https://doi.
org/10.1007/s11469-018-9892-x.
Auer, M., Hopfgartner, N., & Griffiths, M. D. (2018b). The effect of loss-limit reminders on gambling
behavior: a real-world study of Norwegian gamblers. Journal of Behavioral Addictions, 7, 1056–
1067.
Bonello, M., & Griffiths, M. D. (2017). Analyzing consumer protection for gamblers across different online
gambling operators: A descriptive study. Gaming Law Review and Economics, 21, 278–285.
Braverman, J., Tom, M. A., & Shaffer, H. J. (2014). Accuracy of self-reported versus actual online-gambling
wins and losses. Psychological Assessment, 26, 865–877.
Calado, F., & Griffiths, M. D. (2016). Problem gambling worldwide: an update of empirical research (2000–
2015). Journal of Behavioral Addictions, 5, 592–613.
Calvosa, P. (2017). Responsible gambling strategies for internet gambling: An empirical investigation into the
Italian gambling market. International Journal of Business Management, 12(7), 17–34.
Cha, M. K., Yi, Y., & Bagozzi, R. P. (2016). Effects of customer participation in corporate social responsibility
(CSR) programs on the CSR-brand fit and brand loyalty. Cornell Hospitality Quarterly, 57, 235–249.
Coussement, K., & De Bock, K. W. (2013). Customer churn prediction in the online gambling industry: The
beneficial effect of ensamble learning. Journal of Business Research, 66(9), 1629–1636.
Focal Research Consultants (2007). Assessment of the behavioural impact of the responsible gaming device
(RGD) features: analysis of Nova Scotia player-card data. The Windsor trial. Report prepared for the Nova
Scotia Gaming Corporation.
Gainsbury, S., Russell, A., Hing, N., Wood, R., & Blaszczynski, A. (2013). The impact of internet gambling on
gambling problems: A comparison of moderate-risk and problem internet and non-Internet gamblers.
Psychology of Addictive Behaviors, 27, 1092–1101.
Griffiths, M. D., Wardle, H., Orford, J., Sproston, K., & Erens, B. (2009). Sociodemographic correlates of
internet gambling: Findings from the 2007 British gambling prevalence survey. CyberPsychology and
Behavior, 12, 199–202.
Hosmer, D. W., & Lemebow, S. (1980). Goodness of fit tests for the multiple logistic regression model.
Communications in Statistics–Theory and Methods, 9(10), 1043–1069.
International Gaming Research Unit (2007). The global online gambling report: an exploratory investigation into
the attitudes and behaviours of internet casino and poker players. eCOGRA (e-Commerce and Online
Gaming Regulation and Assurance). Report prepared for eCOGRA.
Ivanova, E., Magnusson, K., & Carlbring, P. (2019). Deposit limit prompt in online gambling for reducing
gambling intensity: a randomized controlled trial. Frontiers in Psychology, 10, 639.
Kim, J., Song, H. J., Lee, C. K., & Lee, J. Y. (2017). The impact of four CSR dimensions on a gaming company’s
image and customers’ revisit intentions. International Journal of Hospitality Management, 61, 73–81.
Kloke, J. D., & McKean, J. W. (2012). Rfit. Rank-based estimation of linear models. The R Journal, 4(2), 57–64.
Lee, H., Park, T., Moon, H. K., Yang, Y., & Kim, C. (2009). Corporate philanthropy, attitude towards
corporations, and purchase intentions: A South Korea study. Journal of Business Research, 62(10), 939–946.
Marionneau, V., & Järvinen-Tassopoulos, J. (2017). Consumer protection in licensed online gambling markets in
France: The role of responsible gambling tools. Addiction Research & Theory, 25(6), 436–443.
Nelson, S. E., LaPlante, D. A., Peller, A. J., Schumann, A., LaBrie, R. A., & Shaffer, H. J. (2008). Real limits in
the virtual world: Self-limiting behaviour of internet gamblers. Journal of Gambling Studies, 24(4), 463–
477.
International Journal of Mental Health and Addiction
Oristep Consulting (2018). Global online gambling & betting market - by gaming type, device type, region -
market size, demand forecasts, company profiles, industry trends and updates (2017–2023). Retrieved April
2, 2019, from:https://www.researchandmarkets.com/research/xx5b9k/global_279_8_bn?w=12 .
Park, E., Kim, K. J., & Kwon, S. J. (2017). Corporate social responsibility as a determinant of consumer loyalty:
An examination of ethical standard, satisfaction, and trust. Journal of Business Research, 76, 8–13.
R Core Team (2013). R: a language and environment for statistical computing. R Foundation for Statistical
Computing, Vienna, Austria. Retrieved April 2, 2018, from: http://www.R-project.org/
Safari, S., Baratloo, A., Elfil, M., & Negida, A. (2016). Evidence based emergency medicine: part 5 receiver
operating curve and area under the curve. Emergency, 4(2), 111–113.
Wardle, H., Moody, A., Griffiths, M., Orford, J., & Volberg, R. (2011). Defining the online gambler and patterns
of behaviour integration: Evidence from the British gambling prevalence survey 2010. International
Gambling Studies, 11, 339–356.
Wood, R., & Williams, R. (2011). A comparative profile of the internet gambler: Demographic characteristics,
game play patterns, and problem gambling status. New Media & Society, 13, 1123–1141.
Wu, Y., Li, H., Gou, Q., & Gu, J. (2017). Supply chain models with corporate social responsibility. International
Journal of Production Research, 55(22), 6732–6759.
Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps and
institutional affiliations.
International Journal of Mental Health and Addiction
